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BOLIND PLACE CARET HOME, ROUNDITONT LANE Page 2 of 18
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PROJECT NUMBER 18031
CLIENT HALLMARK CAREHOMES LTD
REVISION DATE WRITTEN BY REVIEWED BY
Initial issue MAR 18 MP MR
Second issue APR 18 MP MR
CONTENTS
1.0 Introduction
2.0 Site Appraisal
3.0 Water Utility Records and Correspondence
4.0 Correspondence with local authority/ SFRA
5.0 Foul water drainage strategy
6.0 Surface Water Drainage Strategy
7.0 Conclusion
8.0 APPENDICES

Appendix A Site Layout Plan
Appendix B Extracts of Ground Investigation / Soakaway test results
Appendix C EA Map of Flood Risk Zone
Appendix D Correspondence with Arun District Council
Appendix E Sewer Records & Contact
Appendix F Arun District Council - Supplementary Requirements for SW Drainage Proposals
Appendix G Foul Water Drainage Calculations
Appendix H Proposed Plan of Site Drainage
Appendix | Surface Water Key Plan of Catchment Areas
Drainage Calculations

ARUN DISTRICT COUNCIL A/51/18/PL



DRAINAGE DESIGN STRATEGY REPORY REF - 18 031
S HORae ANE Page 3 of 18

© .
b
¥

3 e
N

~
PR
S

b
&

st

“

RO O EE LA S RO RS §
3 SUE CARE HOME, RGUNDITONE Y

744

e
P

1.0 INTRODUCTION

1.1. Arc Engineers Ltd have been commissioned by Hallmark Carehomes Ltd to provide drainage
design for both foul and surface water disposal for the new care home project at on Roundstone
Lane, to be referred hereafter as ‘the Site’.

1.2. The site is currently occupied by a single house with associated paved areas for parking and
garden space. This will be demolished and replaced with a new care home facility. A site layout
plan is included in Appendix A.

1.3. This report sets out the investigations undertaken to determine the most appropriate and
suitable means of disposing of surface and foul water for the site. The report aims to follow the
guidance set out in the following documents.

e National Planning Policy Framework 2012 (NPPF)

e National Planning Policy Guidance

e The SuDS Manual 2015 (CIRIA C753)

e Approved document H of the Building Regulations

e local Authority Strategic Flood Risk Assessment (SFRA)

1.4. The following data was reviewed as part of this assessment.
e  Online Flood mapping
e British Geological Survey (BGS) on-line maps
e Ground investigation report — Soakaway results
e  Utility drainage records for the local area.
e Discussion with local District Council Senior Engineer
e Discussion with drainage utility provider, Southern Water

1.5. It should be noted that this report sets out the proposed strategy for the actual design of the
drainage for the Site. It is not intended to be a Flood Risk Assessment. In this instance ARC
Engineers Ltd have been appointed to design the drainage design works for Pound Place. This
has been based on information received from the architect, soakaway tests and advice from the
district council.

ARUN DISTRICT COUNCIL A/51/18/PL
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2.1. SITE SETTING
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Pound Place, Roundstone Lane, Angmering, Littlehampton,
BN16 4AX

New Care Home for Arun District Council

House, garden and hardscaping.
507548,103995

West Sussex

N A
R

N
N

Arun District Council

N/A

=

Location Plan
Image produced from the Ordnance Survey map service.

AERIAL PHOTO OF CURRENT / FORMER USE
Image produced from grid-reference-finder
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A topographical survey was carried out by archidata on the 16™ February 2018. Their drawing
indicates that the site slopes from North to South and also slopes down East to West towards

Roundstone Lane.

The proposed roof and hardscaped areas will both positively drain into permeable paving, SuDS

features and soakaways.

2.3. GEOLOGY

2.3.1. REVIEW OF GROUND INVESTIGATION
Ashdown site investigations have provided soakaway tests which reveal that the
ground consists of clay with little to no gravel to a depth of 2m. From the trial pits from
2m to 3m, the ground is very gravelly clay/ very clayey gravel. The tests show that the
groundwater level is below 3m as the ground was dry up to 3m.

2.3.2. REVIEW OF BGS RECORDS

1:625 088 scale geology

Superficial deposits

Superficial Deposits

Sand and gravel

1:625 800 scale geology

Bedrock geology

Bedrock

Chalk
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2.3 PERCOLATION TEST RESULTS
Arun District Council specified that the soakaway tests were to be carried out in winter
conditions. Therefore, three soakaway trial pits and five boreholes were tested in winter
conditions. These tests showed that the ground is suitable for soakaways to a depth of
3m, the results can be found in the appendices.

2.4. HYDROLOGY
2.4.1. SURFACE WATER FEATURES
There are no surface water features on site. Nevertheless, it should be noted that
Groundsure have written in their Floodview report (reference 17274084) that the site or
any area within 50m of the study site are susceptible to pluvial (surface water) flooding.

2.4.2. SURFACE WATERCOURSES
There are no watercourses in the close vicinity to the site.

2.4.3. SITE SENSITIVITY - HYDROLOGY
_ .Su_pet_‘fivcial Aquifer & Bedrock Aquifer

&
N

| Secondary Class A

i
2
P

Bedrock Aquifer Principal
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The vulnerability of groundwater is Major Aifer High

2.4.5.

2.4.6.

2.4.7.

2.4.8.

SOURCE PROTECTION ZONE
The site is not within a Source Protection Zone.

INFILTRATION TESTING

Tests have been carried out according to Arun District Council’s suggestion of percolation
tests during the winter to see if a soakaway will be suitable for the site. The borehole
tests showed that when some 25 litres of water was introduced into the boreholes (up
to three times), the water drained away immediately. The results from the trial pits also
indicated that the water had been absorbed before the depth of 3m. From these tests,
the results show that soakaways will be feasible. (See appendix for soakaway test results)

FLOOD ZONE RISK

The Environment Agency (EA) Flood Map indicates the development site to be located
within Flood Zone 1; an area where flooding from rivers and the sea is very unlikely.
There is less than0.1% (1 in 1000) chance of flooding occurring each year. See Appendix
D.

LONG TERM RISK OF FLOODING

Sepihand How
estimatasa

38
wing siath

P denth

wiiimetres)

3513 1o BO0m

......

Location you

sejzcded

There is a low risk of surface water <300mm depth to the front of the site
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3. WATER UTILITY RECORDS AND CORRESPONDANCE

3.1. There are no sewer records for the immediate site area. Drawings have been obtained for the
sewer to the west of the site area, but these are considered too far away from the immediate
site. Southern Water has been contacted to obtain more information about the drainage of the
site and immediate surrounding area in Appendix E (on 02/03/18 — by MP). The Senior Engineer
at Arun District Council advised that it should be noted that there were no public foul sewers in
Roundstone Lane.

3.2. Foul water utility records were found on the council website for the neighbouring development
to the north of the site. This showed a foul sewer to run to the east of the site. It is therefore
tentatively proposed that the foul drainage will connect to manhole F06 to the east of the site.
This connection is to be confirmed by Southern Water. ARC have also communicated with the
developers of this neighbouring site to see if more information can be obtained for the existing
foul cover and invert levels (Appendix E).

4. CORRESPONDANCE WITH LOCAL AUTHORITY / SFRA

An enquiry was made to Arun District Council on March 2™ 2018 by Arc Engineers to indicate
preferred surface water drainage strategies. A response was received from the Senior Drainage
and Coastal Engineer of Arun District Council on the 5" March 2018, outlining acceptable means
of surface water drainage. The recommendation of utilising soakaways was preferred with other
SuDS features such as permeable paving. Also, guidance notes for the methodology of winter
percolation tests were distributed by Arun District Council which have been circulated with the
Senior Drainage and Coastal Engineer’s comments. This outlined that standpipes would not be
required for the test and that the percolation test should be carried out to BRE365. A copy of this
correspondence is provided in Appendix F.

5. FOUL WATER DRAINAGE STRATEGY

5.1. A gravity only foul drainage connection will be possible from the site, with the internal SVP’s
directed below ground to shallow inspection chambers around the perimeter of the building.
Calculations for foul water flows are provided in Appendix G.

5.2. The proposed site is surrounded by a housing estate that is still being developed. It is
understood that the housing development has a new drainage network that runs around the
site. The foul drainage will likely connect to the east of the site to manhole FO6 at a rate of
6.71 I/s, which is part of the neighbouring development. Refer to Appendix H for the
proposed site drainage layout.

6. SURFACE WATER DRAINAGE STRATEGY

6.1. The surface water will be designed to flow into soakaways around the site. The soakaway
tests were carried out in winter conditions as specified by Arun District Council (Soakaway
test results can be found in the appendices.) There will also be permeable paving for the
road and parking bays.

ARUN DISTRICT COUNCIL A/51/18/PL
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6.2. Arun District Council require that the drainage be designed for 1 in 10 and 1 in 100-year
storm events. An allowance of 40% climate change has been applied and as the infiltration
rate has been specified to drain 50% of its total volume, a 50% betterment has been
included.

6.3. The soakaway tests showed that the ground is suitable for soakaways. Therefore, soakaways
will be used for the surface water drainage from the roof, so there will be no discharge into
existing sewers. The carpark has an area of 1176m?, in the design it has been assumed that
the carpark area will be permeable paving.

6.4. The hardstanding roof areas have been divided to indicate where the rainwater will go into
each pipe, with a total area of 2318 m2. A plan of the divided areas is shown in the
appendix.

6.5. The drainage design relies on soakaways; where each network indicated runs into a
soakaway. There are 5 soakaways in total. Using the soakaway test results, the percolation
rate has been applied to the side of soakaways, the rate for the base has been set as Om/hr
as specified in the requirements by Arun District council.

7. CONCLUSION

7.1. Environment Agency mapping shows that the site is located within Flood Zone 1; with a low
risk of flooding. However, from the FRA there is a high risk of groundwater flooding showing
Major Aquifer High. As the soakaway results show that the water table is below 3m and has
good soil properties of very gravelly clay/ very clayey gravel from 2m to 3m, where the
soakaways are located, it is thought that it is unlikely to incur groundwater flooding.

7.2. The site is located in Angmering and is in the remit of Southern Water and Arun District
Council. Arun district council have specified that there should be a climate change applied
of 40%. They have also specified that the soakaways should drain 50% of its total volume in
24 hours for both 1 in10 and 1 in 100 year storm events.

7.3. The surface water runoff will flow into various soakaways around the site. With an allowance
of 40% climate change, and the design has been based on soakaway tests carried out in
winter conditions as requested by Arun District Council. The drainage design can be found
in the appendices.

7.4. Permeable paving will be used for the carpark and road. As there are no watercourses in
close proximity to the site, and the previous land use was a singular house, it is thought that
there will be little contamination.

7.5. A gravity only foul discharge has been designed to connect to the existing sewer system
found in the housing development that surrounds the site. It is suggested that the foul

drainage connect to manhole FO6 to the east of the site, at a rate of 6.71 I/s.

7.6. Calculations and corresponding drawings for both the surface water and foul drainage can
be found in the appendices in sections G - J.

ARUN DISTRICT COUNCIL A/51/18/PL
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8. APPENDICES

Site Layout Plan

Appendix A
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satisfaction given by ARC Engineers in terms of subcontract drawings, products or
proposed materials shall reduce or extinguish the obligation of the sub-contractor or
supplier to adhere to the specification, general arrangement drawings, statutory
requirements and good working practice. ARC Engineer's accept no liability for the
selection of materials or workmanship in the execution of the works.

General

1. These notes are intended to augment drawings and specifications. Where
conflict of requirements exists the order of precedence shall be as shown in the
specifications. Otherwise the strictest provision shall govern.

2. This drawing is to be read in conjunction with all other relevant Engineers and
Architects drawings,

3. Drawings not to be scaled.
All dmensions to be checked on site by the contractor. Any discrepancies to be
notified to the Engineer and further instructions obtained before work is
commenced.

4. The structure is designed to be self-supporting and stable after the building is
fully complete. It is the contractors sole responsibility to determine the erection
procedure and sequence and ensure that the building and its components are
safe during erection. This includes the addition of whatever temporary bracing,
guys or tie-downs which may be necessary, such material remaining the
property of the contractor upon completion.

5. Allwork to comply to current building regulations and to be in accordance with
the relevant British Standards and appropriate Codes of Practice.

A | AREAS UPDATED TO SUIT REVISED SITE LAYOUT | AC

INITIAL ISSUE AC | 29.03.2018

REV. DETAIL BY DATE

INITIAL ISSUE BASED ON ARCHITECTS DRAWING NUMBER :-

SRR

$

CONSULTING STRUCTURAL AND CIVIL ENGINEERS

3 CADMAN COURT, LEEDS, LS27 0RX
Phone: 0113 253 3904
www.arc-engineers.co.uk

CLIENT:

PROJECT.

PROPOSED CARE HOME
POUND PLACE
ROUNDSTONE ROAD
ANGMERING

PROPOSED DRAINAGE
SURFACE WATER AREAS

INFORMATION ONLY

DATE:
Mar.2018 Mar.2018

SCALE @ A1

18 031 S510

© ARC ENGINEERS LTD 2012
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Extracts of Ground Investigation / Soakaway test results

Appendix B
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ASHDOWN SITE INVESTIGATION LIMITED

Site: Pound Place, Angmering, West Sussex

Report No.:
Sheet No.:

R18-12844
1of 3

SUMMARY OF TRIAL PIT FALLING HEAD SOAKAGE TEST

RESULTS

TPO1 (Test 1)

TPO1 (Test 2)

TPO1 (Test 3)

Time Depth to Time Depth to Time Depth to
(secs) water (secs) water (secs) water
(m bgl) (m bgl) (m bgl)
0 1.90 0 1.10 0 0.96
10 2.13 10 1.54 10 1.40
20 2.33 20 1.85 20 1.67
30 2.54 30 2.13 30 1.84
40 2.73 40 2.34 40 2.00
50 Dry 50 Dry at 50 2.16
2.50%* 60 2.25
70 Dry at
2.30*

Pit Length - 0.45m
Pit Width — 1.90m

Pit Depth — 2.80m bgl |

Pit Length - 0.45m
Pit Width — 1.90m

Pit Depth — 2.80m bgl |

Pit Length - 0.45m
Pit Width - 1.90m
Pit Depth — 2.80m bgl |

Remarks: bgl - below ground level.

*Trial pit collapsed during soakage testing.

ARUN DISTRICT COUNCIL A/51/18/PL



ASHDOWN SITE INVESTIGATION LIMITED

Site: Pound Place, Angmering, West Sussex

R18-12844
20f 3

Report No.:
Sheet No.:

SUMMARY OF TRIAL PIT FALLING HEAD SOAKAGE TEST

RESULTS
TPO2 (Test 1) TPO2 (Test 2) TPO2 (Test 3)
mme | PRRar | | Tme | PRaa | | Tme | Phaar
(secs) (m bgl) (secs) (m bgl) (secs) (m bgl)
0 0.95 0 0.85 0 0.87
10 1.43 10 1.25 10 1.16
20 1.73 20 1.48 20 1.32
30 2.05 30 1.70 30 1.50
40 2.22 40 1.96 40 1.70
50 2.36 50 2.05 50 1.85
60 2.43 60 2.16 60 2.00
90 2.55 90 2.33 90 2.20
120 Dry at 120 Dry at 120 Dry at
2.60%* 2.40% 2.40
Pit Length - 0.45m Pit Length - 0.45m Pit Length - 0.45m
Pit Width — 1.90m Pit Width - 1.90m Pit Width — 1.90m
Pit Depth — 3.00m bgl | Pit Depth — 3.00m bgl | Pit Depth — 3.00m bgl |

Remarks: bgl - below ground level.

*Trial pit collapsed during soakage testing.
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ASHDOWN SITE INVESTIGATION LIMITED

Site: Pound Place, Angmering, West Sussex

Report No.:
Sheet No.:

R18-12844
30of 3

SUMMARY OF TRIAL PIT FALLING HEAD SOAKAGE TEST

RESULTS
TPO3 (Test 1) TPO3 (Test 2) TPO3 (Test 3)
Time Depth to Time Depth to Time Depth to
(mins) water (mins) water (mins) water
(m bgl) (m bgl) (m bgl)
0 0.50 0 0.54 0 0.51
0.25 0.55 0.5 0.59 1 0.58
0.50 0.60 1 0.61 2 0.60
1 0.63 2 0.64 8 0.66
2 0.63 4 0.68 14 0.70
3 0.64 8 0.74 24 0.74
4 0.65 12 0.79 35 0.77
8 0.68 16 0.82 48 0.79
16 Dry at 22 0.85 50 Dry
0.75%* 28 Dry
Pit Length - 0.30m Pit Length - 0.30m Pit Length - 0.30m
Pit Width - 0.30m Pit Width - 0.30m Pit Width - 0.30m
Pit Depth - 0.90m bgl Pit Depth - 0.90m bgl Pit Depth - 0.90m bgl

Remarks: bgl - below ground level.

*Trial pit collapsed during soakage testing and cleared to 0.90m before start of

second test.
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ASHDOWN SITE INVESTIGATION LIMITED

Site: Pound Place, Angmering, West Sussex Report No.: R18-12844
Sheet No.: 1of1

SUMMARY OF BOREHOLE FALLING HEAD SOAKAGE TEST

RESULTS
WSO03 WS04
Time | Depth to Time | Depth to
(mins) water (mins) water
(m bgl) | (m bgl) |

0 * 0 *
Borehole Borehole
Depth 3.00 Depth 3.00
(m bgl) (m bgl)
Casing Casing
Depth 2.00 Depth 2.00
(m bgl) (m bgl)
Borehole Borehole
Diameter| 92.00 Diameter| 92.00
(mm) (mm)
Casing Casing
Diameter| 105.00 Diameter| 105.00
(mm) (mm)

Notes: bgl — below ground level.

*25 Litres of water introduced into the borehole three times which drained away
instantly each occasion.
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EA Map of Flood Risk Zone

Appendix C
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y, Environment
Agency

Flood map for planning

Your reference Location (easting/northing) Created
Pound Place 507548/103995 29 Mar 2018 1:58

Your selected location is in flood zone 1, an area with a low
probability of flooding.

This means:

* you don't need to do a flood risk assessment if your development is smaller than 1
hectare and not affected by other sources of flooding

e you may heed to do a flood risk assessment if your development is larger than 1
hectare or affected by other sources of flooding or in an area with critical drainage
problems

Notes

The flood map for planning shows river and sea flooding data only. It doesn't include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data.
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Page 1 of 2
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Correspondence with Arun District Council

Appendix D
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Morwenna Parkin

Sent: 07 March 2 :

To: Morwenna Parkin
Cc: Andrew Rimmington
Subject: RE: Planning Consultation - PAA/108/16

Morwenna

On this size development, standpipes are not required for groundwater monitoring or the percolation testing,
Hopetully, vou have found groundwater data from the adjacent developments?

Parcolation tests to BRE3ES can be carvied out next week, at an agreed depth.

Ragards

Pautl Cann
Senior Enginser (Drainags & Coastal)

Sent: 07 March 2018 09!
To: Paul Cann

Cc: Andrew Rimmington
Subject: RE: Planning Consultation - PAA/108/16

Good morning Paul,
We are starting to look at site investigation for the project.

The table below shows the items needed for standpipe installations, which are being considered for the site
investigation.

ARUN DISTRICT COUNCIL A/51/18/PL
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Are standpipes required by Arun District Council or are the soakaway tests being carried out next week in

winter conditions adequate?
Thank you in advance

Kind regards,

Morwenng Parkin
Project Engineer

MEng BEng (INT} Hons GMICE

This e-mail contains corfidential information belonging to the sender which is legally privileged and
copying, distribution or the taking of any action in refiance on the contents of this e-mail is strictly p
permanently delete this message. ARC Engineers Uid makes every effort to keap its network free of
are virus free.

rom: paul Can T
Sent: 06 March 2018 14:40
To: Morwenna Parkin

Subject: RE: Planning

Maorwanna

Pthink i will be a case at Emi’iﬁg at the planning system o identify
Pleass note that there were no public foul sewers in Roundstone La

Paul Cann
Serior Enginser (Drainage & Coastal)

\\\“\\,\\\\\a\\\\\\
N

CONSULTING CIVIL & STRUCTURAL ENGINEERING DE

thus protected
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from disclosure. If you are not the intended recipient ther any disc
have recelvad this transmission in error, please notify us immediat

]
viruses and it is the responsibility of the recipient to ensure that any e-mails or atta

Registered in England & Wales, Company Number 5355555

the inage details.

Payl Cann | Senior Enginger {Drainage & Arun Bistrict Counclt Location: First Floor, Arun Civig
Css‘t‘ﬁ, v ston, BN17 SLF
Internai 37819 | Sxernal -M A.}"&. 3 Fax 1903 718019 | Bmail: Paub.CannBarun.gov.uk
Arun U,orwma in Partnership with Chichester Qistrict Coundil
Visit Arun's web site at htko//www . arun gov. 8K/ and www chichester gov. uk
i
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From: Morwenna Parkin
Sent: 06 March 2018 1
To: Paul Cann

Cc: Andrew Rimmington
Subject: RE: Planning Consultation - PAA/108/16

Hi Paul

Yes no problem, would you be able to pass on the contact details for the consulting engineers on the other
developments please?

The reason | tried to call earlier was to try to gain some information on the foul drainage. On the existing drawings
we’ve been shown there is no foul drainage to the north or south of the immediate site area. | wanted to know how
the other developments to the north and south had been serviced? | assume that there is a foul drain nearby that

could be used?

Any information that you could give me on this would be extremely helpful, thanks for your help so far

Kind regards,

ARRRNRN
R o $ay R Nw““
TP SIS PRI o

Project Engineer
MEng BEng {INT) Hons GMICE

_ CONSULTING CIVIL & STRUCTURAL ENGINEERING DE!

This e-mail contains confidential information belonging to the sender which is legally privileged and thus protected from disclosure. If you are not the intended recipient then any disc
copying, distribution or the taking of any action in refiance on the contants of this e-mail is strictly prohibited. If you have received this transmission in error, please notify us immediat
permanently delete this message. ARC Engineers Lid makes every effort to keep its network free of viruses and it is the responsibility of the recipient to ensure that any e-mails or atia
are virus free.

& gansidar the

R T - 3 e £ N P i N
Qatore printing this amail, Registered in England & Wales, Company Number 6365566

From: Paul Cann <
Sent: 06 March 2018 14:18

Subject: RE: Planning

Hi Morwenna

Unfortunately, | haven't got time to ook into this. May | suggest contacting the consulting engineers on the other
deveinpments to see if they are able to provide you with the data?

Regards

Paul Cann

Senior Engineer {Drainage % Coastal

ARUN




it

Sent: 05 March 2018 17:

To: Paul Cann

Subject: RE: Planning Consultation - PAA/108/16
Hi Paul,

Thanks you for sending on the guidance notes for SuDS,
We haven’t got the highest recorded ground water level for the site area, please could you help us to find this?

RN
e R
R N

Project Engineer

CONSULTING COVIL & STRUCTURAL ENGINEERING DE!

This e-mail contains confidential information belonging to the sender which is legally privileged and thus protectad from disclosure. If you are not the intended racipient than any disc
copying, distribution or the 1aking of any action in reliance on the contents of this e-mail is strictly prohibited. If you have received this transmission in error, please notify us immediat
permanently delete this message. ARC Engineers Lid makes every effort to keep its network free of viruses and it is the responsibility of the recipient to ensure that any e-mails or atts
are virus free.

From: Paul Cann |
Sent: 05 March 2018 13:12

To: Morwenna Parkin 4 I
Subject: RE: Planning Consultation - PAA/108/16

Morweanna
Pwould suggest that you give a ring to discuss the surface water drainage requirements.

Regards

Paul Cann
Senipr Engineer (Drainage & Coastal

=

ARUN DISTRICT COUNCIL A/51/18/PL



From: Amanda Scholes On Behalf Of Planning.Responses
Sent: 05 March 2018 09:21

To: Paul Cann

Subject: FW: Planning Consultation - PAA/108/16

From: Morwenna Parki

Sent: 02 March 2018 17

To: Planning.Responses

Cc: Andrew Rimmington

Subject: Planning Consultation - PAA/108/16

Dear Planning Officer,

| am a Project Engineer at arc engineers currently working on a the drainage strategy for a proposed care home at
Pound Place, Angmering, BN16 4AX.

Our proposed approach will be permeable paving, SUDS features and soakaways as there appears to be no surface
water sewer, which should be suitable
with the granular ground conditions.

| also understand that Arun council would like soakaway tests to be carried out in winter conditions, which we hope
to carry out as soon as possible.

Please could you give futher input into any concerns/ preferences you have with the drainage and anything else that
you would like in respect of drainage?

. ,\\\g\-_\i\x\\\sxxtg\\\\
L =
e NN

Kind regards,

CONSULTING CIVIL & STRUCTURAL ENGINEERING DE

This e-mail contains corfidential information belonging to the sender which is legally privileged and thus protected from disclosure. If you are not the intended recipient then any disc

copying, distribution or the taking of any action in refiance on the contents of this e-mail is strictly prohibited. If you have recelved this transmission in error, please notify us immediat
permanently delete this message. ARC Engineers Uid makes every effort to keap its network free of viruses and it is the responsibility of the recipient to ensure that any s-mails or atts
are virus free.

& e v

Registered in England & Wailes, Company Number 53

ROV UR

NLPG UPRN 100062237016
DX 57406 Littlehampton

Important Notice This e-mail is intended exclusively for the addressee and may contain information that is confidential and/or privileged. If you are not the intended
recipient (or authorised to receive it for the addressee), please notify the sender and delete the e-mail immediately; using, copying, or disclosing it to anyone else, is strictly
prohibited and may be unlawtful. Any views, opinions or options presented are solely those of the author and do not necessarily represent those of Arun District Council. The
information in this e-mail may be subject to public disclosure under the Freedom of Information Act 2000, therefore we cannot guarantee that we will not provide the whole
or part of this e-mail to a third party. The Council reserves the right to monitor e-mails in accordance with relevant legislation. Whilst outgoing e-mails are checked for
viruses, we cannot guarantee this e-mail is virus-free or has not been intercepted or changed and we do not accept liability for any damage caused. Any reference to "e-mail"

in this disclaimer includes any attachments.
ook ok e e ook ok s oo oheoke s oot ok s s oot ok s s kol s st s skeok s ook ok s ook sk sk ook sk sk ook sk sk ookl sk Aookok sk Aekokok ok
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. Southern
“— Water

Cornerstone Projects Ltd Yourref  ANG
91 Our ref 281024
Market Street
Date 15 February 2018
Wirral
Contact searohes@southermnwater.co.uk
CH47 3AA Tel 0845 272 0845
0330 303 0276
Fax 01634 844514
Attention: Jake Hughes
Dear Customer
Re: Provision of public sewer and water main record extract

Location: Pound Place, Littlehampton, BN16 4AL

Thank you for your order regarding the provision of extracts of our sewer and/or water main
records. Please find enclosed the extracts from Southern Water’'s records for the above
location.

We confirm payment of your fee in the sum of £49.92 and enclose a VAT receipt for your
records.

Customers should be aware that there are areas within our region in which there are neither
sewers nor water mains. Similarly, whilst the enclosed extract may indicate the approximate
location of our apparatus in the area of interest, it should not be relied upon as showing that
further infrastructure does not exist and may subsequently be found following site
investigation. Actual positions of the disclosed (and any undisclosed) infrastructure should
therefore be determined on site, because Southern Water does not accept any responsibility
for inaccuracy or omission regarding the enclosed plan. Accordingly it should not be
considered to be a definitive document.

Should you require any further assistance regarding this matter, please contact the
LandSearch team.

Yours faithfully

LandSearch

Southern Water Saithern House Capsione Road Chatham Kent MES 7O0A  www. southamwalar.couk
Southarn Water Services Ltd - Registerad Olfica: Southern House Yeoman Roead Worthing BN132 3NX  Registared in England Mo 228667¢
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Play Ared

Flint

Cottage

\J BROUGHAM GROVE

SRR |

a LEGEND - MAINS MATERIALS
E-,“ Distribution Main / Communication pipe ———&— Clockwise closing valve @ Dialysis machine Alkathene AK Drawn by yadavsa
3 Trunk Main —@— e Hydrant 8 Cast iron c 0.S.Ref: TQO703NE
_ —Pi Break pressure tank Spun (grey) iron sl
—FBAW _ Raw water main —fWo Washout
—>NE___ Non potable wol ——8—— Change node Concrete co | Scale: 1:1250
—lb Washout hydrant Ductile iron DI
—————— Abandonedmain A Pumping stafion Bonded Asbestos Cement BAC TITLE: 281024 Pound Pl Littleh
. oun ace, Littlenamp
PP i —vgn " . __ ,
Proposed Main Meter A Booster station Glass reinforced plastic crp | Date: 15/02/2018
—EM—  Fire main ———3  Cappedend —e— Insertion Flow Meter Point  Gjass reinforced epoxy GRE
———— Non SWS EP. Emptying plug ! Water tower (Unplasticised) Polyvinyl chloride = PVC
——+——  Sluice valve —y [ ] Service reservoir Polysthylene pe | The positions of pipes shown on this plan are
elieve: e corre hern Water Service:
—@P— Closed valve ——¢—  Stopcock HH Water Supply Works Steel ST b d to be corract, b Ut S‘.)Ut ater Services
Concrete segments bolted csB Ltd. accept no responsibility in the event of
4 ) ) ) + Bore hole / Well inaccuracy. The actual positions of pipes should be
Air valve Leak Noise Correlator Survey Point Concrete segments unbolted . . .
0 Intake g C8U | determined on site. ‘ Out er N
Butterlly valv Galvanised iron Gl ‘ . ! !
——P¢——  Butterfly valve AN Anod '
Y 1 e _‘_ Customer site Ductile sleeve DS ~ W t
——w——  Pressure reducing valve Telemetry cable Concrete pre-stressed cPs 5 | ond s Digital Dat it ~ a er N
—»1—  Reflux valve AP —{ —  Swab insertion point i ased upon Urdnance survey Ligital Data wi e
—(O—  Accass point/ hatchbox High performance polyethelene  HPE permission of the controller of H.M.S.0. Crown
—¢B—  Motorised valve Unknown 7

VY ARNINGE: S0 proas arg sonsiiusted of Bondad axtastor Semand

T —
I IR SRDERIGG Lannene

Copyright Reserved Licence No. WU 298530.
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BROUGHAM GROVE
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103842

0O.S. REF.

TQO703NE

9/¢/0S

. The positions of pipes shown on this plan are believed to be correct, but Southern Water Services Ltd accept no responsibility
Drawn by' yadavsa in the event of inaccuracy.

The actual positions should be determnined on site.

FAZVAVS

—e Southern
Scale: 1:1250 .
- — Water
. Based upon Ordnance Survey Digital Data with the permission of the controller of H.M.S.0. Crown Copyright Reserved N
Title: 281024 _Pound Place, Littlehamp Date: 15/02/2018 Licence No. WU 298530.
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SEWER RECORDS PAGE 2 OF 2

Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape
2007X 14.42 12.33 150 vC CIRC
2008X 14.3 12.22 150 VvC CIRC
2009X 14.906 12.746 150 vC CIRC
200DX UNK vC CIRC
2010X 14.971 12.906 150 vC CIRC
2055X 15.031 13.4 300 VvC CIRC
2056X 14.816 14.061 150 vC CIRC
2154X 14.911 13.301 300 vC CIRC
2856X 13.22 10.67 375 co CIRC
2901X 13.98 9.84 150 vC CIRC
2902X 14 9.68 150 vC CIRC
2905X 14.47 12.04 150 vC CIRC
2909X 13.6 10.09 150 vC CIRC
2950X 13.96 10.43 600 cP CIRC
2951X 14.075 10.4 600 CP CIRC
2953X 14.44 12.58 225 vC CIRC
2956X 13.76 10.56 375 Cco CIRC
3001X 14.71 12.84 150 vC CIRC
3002X 15.121 13.058 150 vC CIRC
3003X 15.276 13.22 150 vC CIRC
3004X 15.126 13.33 150 vC CIRC
3050X 14.51 13.01 150 vC CIRC
3051X 14.58 13.23 150 vC CIRC
3052X 15.216 14 150 vC CIRC
3053X 15.276 13.75 225 vC CIRC
3054X 15.141 13.895 150 vC CIRC
3801X 13.05 10.27 150 vC CIRC
3802X 12.83 11.33 150 vC CIRC
3850X 13.05 10.72 375 co CIRC
3851X 12.34 10.92 375 co CIRC
3852X 12.92 10.77 375 co CIRC
3901X 13.48 11.05 150 vC CIRC
3902X 14.04 10.83 150 vC CIRC
3903X 14.43 12.22 150 vC CIRC
3904X 14.17 11.72 150 vC CIRC
3905X 14.15 11.62 150 vC CIRC
3906X 13.91 11.5 150 vC CIRC
3907X 13.48 11.29 150 VvC CIRC
3908X 14.4 11.91 150 vC CIRC
3909X 14.21 11.7 150 Ve CIRC
3950X 13.44 11.86 450 CcP CIRC
3951X 14.34 12.4 300 co CIRC
3952X 14.14 12.19 375 co CIRC
3953X 13.9 12.12 375 co CIRC
3954X 14.44 12.83 225 vC CIRC
3955X 13.69 12 450 co CIRC
3956X 13.51 11.91 450 co CIRC
LINE STYLES / COLOURS MATERIALS LEGEND - SEWERS
Brown  «wsas e s Foul AK  Alkathene —(— Menhols (5W) —(—  Washout (SW) —{ J— other(s —{ Y Wastewator treatment works
it Foul Syphion Sowor B Dt sovestiaComent  —@—  Markolo (FAC) — @ Washout (F5C) —— ore —r= Marin ket vors
e ¥ s Fioul Vacuum Main 2 ineeriny — = Lamp hole (5W) —(OF—  Rodting Eye (SW) £ Cangeinsower(s) ~——I_] Outfal headworks
. :w: ;Hm M::: %E gle(:: Box Cu?v)ert ——  Lamp hole (FAC) —@=—  Roding Eye (F&C) ——8§—— ChangeInsowsr _.:_ xsn:w
~~ <~ Combin o —/\——  Pumping Station (SW) —QOE— Gauging point (SW) ——  Refixvave 1 ont column .
e St m::n: Syphon Sawer O Concrt s oy —fc—  Pumping Station (F&c) —@=—  Gauging point (FA&C) — | Fapvave E_DN‘ ;"L"":“' ark D rawn by yad avsa
. Combinod Rising Main €SB Concrate Sagments (boltad) [*13 Sida entry manhole (SW) —{JE&—  intercept chamber (SW) —#E—  Cascade 30 H:-“n ;Fuuic Sewer
b ~ CSU Concrete Segments (unbolted) o Slda entry Manhole (F&C) _.L Intercopt chamber (F&C) AN Anode rs R 3
B T menm T Ee e s e Title:  281024_Pound Place, Littieham ~moouthern
GRP Glass Reinforced Plastic —.-— Blind shaft (F&C) +vr Storm Tank (FAC) —@— Closed Valve SHAPES (S " _ N
MAC Masonry In regular Courses  __BA_ Ejoctor station (W) —F°  Vortex chamber (sw) —@— Arvawe A Arched ';( ) ctangular - ! p - Wate ‘r
R e oM Couses ey Eoctorstaton (FAC) —JB°— Vonsxchamber(FAC)  ——()HE—  Hatchbox (SW) G Choder T Trbpasoicel
. PF m’;’;‘ —Q _ Watertight door (SW) (] Label ellipse —@:=—  Hatoh box (F&C) E E:lrlm oo g U Shape
= PP ne wof Watertight door (F&C) ——@——  Dummy/S24 manhole Direction arrow .
o PG o RO pmeens e b 3= mmer NODEREFERENGING SYSTEM Date: 15/02/2018
- Surface Watsr Rising Maln Sl Spun Iron —Z@)—  Flushing ch. Mn-s {F&4C) —J¥~  Pensiock chamber —O“’— Catchpit 2nddigit: hundred melre northing Kientifler
Yoliow - - Private ST Swel —EfT1—  Flushing ch. No-o (SW) B Damboards —(O%—  Soakaway sewer typa dentifier
Groen SRR Acoess Shaft X,Vg( &"’:{"’ Glay —Efll—  Flushing ch. No-a (F&C) ﬁ Storm Overfiow = et S gl el el
&2 Decommissioned 727 Unknown —@%—  Demarcation Chamber ————& Backdrop manhole —(O"— Balancing Pord sthdigit next sequentlal node
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Project Engineer
MEng BEng (INT} Hons GMICE
Tel - 0113 253 3904

CONSULTING CIVIL & STRUCTURAL ENGINEERING DE

ARUN DISTRICT COUNCIL A/51/18/PL



Morwenna Parkin

From: Morwenna Parkin

Sent: 28 March 2018 09:31

To: 'stuart@civil.co.uk'

Cc: Andrew Rimmington

Subject: Foul drainage levels - Angmering

Attachments: Site plan & proposed drainage 3 of 4-swanbourne park angmering.pdf
Hi Stuart,

Thank you for talking to me on the phone just now

As | explained, | am looking into the drainage strategy for a site in proximity to the developments for Swanbourne
Park by CEP.

Please would it be possible to get the cover levels and invert levels (possibly in CAD format) for foul drains FO5, FO6

and FO7?
I have highlighted these below from the drawing (attached) from the government website of foul drainage:

ARUN DISTRICT COUNCIL A/51/18/PL



Morwenna Parkin

From: Morwenna Parkin

Sent: 02 March 2018 16:47

To: ‘searches@southernwater.co.uk'
Subject: ref: 281024

Dear Southern Water,

Previously sewer records were received for Pound Place, Littlehampton, BN16 4AL (ref 281024)
However this map does not indicate that there is any foul drainage in close proximity to the site.

Are there any further records that you can give or suggest a suitable connection point that would be good for pound
place please?

Kind regards,

R
3

: \“\\-\\:\\\\\\\\\&n\\\
e N

welely
AN

B T Ty
IVTINEENRNG Farin

Project Engineer
MEng BEng (INT} Hons GMICE

Tel - 0113 253 3904

CONSULTING OIVIL & STRUCTURAL ENGINEERING DE

This e-mail contains confidential information belonging to the sender which is legally privileged and thus protected from disclosure. If you are not the intended recipient then any disc
copying, distribution or the taking of any action in reliance on the contents of this e-mail is strictly prohibited. If you have receivad this transmission in error, piease notify us immediat
permanently delete this message. ARC Engineers Ltd makes every effort to keep its network free of viruses and it is the responsibility of the recipient to ensure that any e~-mails or atta
are virus free.

this email, Registered in England & Wales, Company Number 6355556
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a Supplementary Requirements for

A R U N Surface Water Drainage Proposals

DISTRICT COUNCIL

Any proposed surface water scheme must consider sustainable drainage principles.

SuDS Selection

The following destinations must be considered for surface runoff in order of preference:
1. Discharge into the ground (infiltration);

2. Controlled discharge to a surface water body;

3. Controlled discharge to a surface water sewer.

Surface water must not be discharged into the foul sewer system. Infiltration structures
include soakaways, basins, swales and permeable paving. Discharge to surface water
bodies and surface water sewers must be restricted to an agreed rate.

SuDS selection hierarchy based on:

CIRIA C753 - The SuDS Manual

BS8582:2013 — Code of Practice for Surface Water Management for Development Sites
Approved Document H of the Building Regulations

Infiltration Drainage Designh

Infiltration rates for soakage structures are to be based on percolation tests undertaken in
the winter period at the location and depth of the proposed structures. The percolation tests
must be carried out in accordance with BRE 365, CIRIA R156 or a similar approved method,
and cater for the 1 in 10 year storm event between the invert of the lowest entry pipe into the
infiltration structure and the base. For the purpose of design, the percolation rate must be
applied to the sides of the infiltration structure only and the rate for the base must be zero.
This does not apply to infiltration basins or permeable pavements, whereby the percolation
rate is applied to the base only. There must be provision to ensure that there is capacity in
the system to contain the 1 in 100 year storm event plus 40% on stored volumes, as an
allowance for climate change. The infiltration structure should also drain 50% of its total
volume in 24 hours or less for both the 1in 10 and 1 in 100 year (plus 40%) storm events, in
order to provide spare capacity for subsequent storms.

Any infiltration drainage design must include adequate winter groundwater monitoring data
to determine the highest winter groundwater table. Residential developments in excess of
five properties will require ground water monitoring to be carried out between October and
March inclusive. The extent of monitoring required for smaller developments will be subject
to agreement with the Council’s Engineers.

Adequate freeboard must be provided between the base of the soakaway structure and the
highest recorded groundwater level identified in that location.

ARUN DISTRICT COUNCIL A/51/18/PL



Restricted Discharge

Discharge to a watercourse or surface water sewer must be restricted to the estimated mean
greenfield runoff rate (Quar) by means of a controlled outflow (or restricted to existing runoff
rates for brownfield sites). This can be derived from IH124 or a similar approved method.
Any storage designh must be submitted with groundwater monitoring data where applicable to
ensure there will be no detrimental effect on the structure or storage. Storage areas are
preferred to be in an 'open’ form such as ponds, rather than underground tanks.

Flow Exceedance Routes

The drainage design should show flow routes through the proposed development,
demonstrating where surface water will be conveyed for three types of flow:

1. Low flow routes

Regular flow from source control features such as permeable pavements should travel in low
flow channels through the development in a controlled way contributing to landscape quality.

2. Overflows

In the event of local blockages or surcharge a simple overflow arrangement should allow
water to bypass the obstruction and return to the management train sequence until
conditions return to normal.

3. Exceedance routes

When SuDS are overwhelmed by exceptional rainfall, then exceedance routes are required
to protect people and property. These provide unobstructed overland flow routes from the
development and should be considered for all drainage schemes. Exceedance routes
should also be protected from future changes in land use.

Culverting a Watercourse

Culverting (piping) a watercourse is not advised unless there is no alternative. The resulting
reduction in storage volume, flow capacity and habitat potential would be unacceptable.
Culverted watercourses are also more difficult to maintain due to the limited accessibility.

Land Drainage Consent must be sought from the Lead Local Flood Authority (West Sussex
County Council), or its agent (Arun District Council — land.drainage@arun.gov.uk), prior to
starting any works (temporary or permanent) that affect the flow of water in the watercourse.
Such works may include culverting, channel diversion and the installation of trash screens.

The development layout must take account of any existing watercourses (open or culverted)
to ensure that future access for maintenance is not restricted.

See also:
Land Drainage Act 1991 (amended 1994)

ARUN DISTRICT COUNCIL A/51/18/PL



Maintenance and Management

Ditches and watercourses (including culverts) should retain a three metre easement with
access that allows for its future maintenance.

Details of the maintenance and management of the SuDS system are to be set out in writing
in a site specific maintenance manual. This manual shall include details of the financial
management and arrangements for the replacement of components at the end of the
manufacturers recommended design life. This document is then to be submitted as part of
the planning process.

References

The Building Regulations 2000
Drainage and waste disposal
Approved document H

ISBN: 1-859462-08-1

Building Research Establishment,
Soakaway Design — Digest 365 (BRE 365)
ISBN: 1 86081 604 5, 1991

Centre for Ecology and Hydrology

Flood Estimation for Small Catchments - IH Report 124
Marshall, D.C.W. & Bayliss, A.C.

ISBN: 0948540621, 1994

CIRIA

C697 The SUDs Manual
Woods-Ballard, B.; Kellagher, R. et al
ISBN: 978-0-86017-697-8, 2007

CIRIA

R156 Infiltration Drainage — Manual of Good Practice
Bettess, R.

ISBN: 0 86017 457 3

British Standards Institution

BS8582:2013 — Code of Practice for Surface Water Management for Development Sites
ISBN: 978 0 580 76700 5
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FOUL WATER DRAINAGE FLOW RATES

BASED ON BS EN 752 - 4:1998

CARE HOME GF 40 42 2
CARE HOME FF 41 43 2
CARE HOME SF 3 3 0

Typical Discharge Unit 1.8 0.3 0.6 04 0.6 0.6 0.6

TOTAL DISCHARGE UNITS FOR ALL APPLIANCES 180
FREQUENCY FACTOR FOR BUILDING USEAGE (Tb C1) 0.5
TOTAL UNATTENUATED FLOW, Q = 6.71 Litres/sec

Table .1 — Typical freguency factors (kg

Type of building

Dwelling, guesthouse, offive (Intermittent use} G5
Hospital, :sim@l, vestaurant, hotel {fv equcrtt BELE 0,7
Toileta andior shower open to the publc jennpestad usel 1.0
Laboratory butldings {apecial ussy 1.z

Table C.2 — Typical values of discharge units (7

Type of zppliance

Washbasin, shower

Urinal
Barh. kitohen sink
Bishwashey

Household washing machins

Commercial washing machins
Wls {4 0lto a0l 2YR)
Floor draine (DN &8 to DN I

D) \_
faix

The discharge vnit will depend on the type of drainsge system inside the huilding and the size of the applianve. Where no specific
infermatine is avatlotle, the higher value shwald be wand.

& is the wropswater deafps Sow rafe o Nores per seramd

Snu iE x Feguency faotey, diwensinniess;

R it the discharse unlt is charsoreriste value of e vate of sonetewatey suifow of & samdtasy
sppiameed, dlm&ﬂmx\ BIEERS.
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DO NOT SCALE

For the avoidance of doubt, no approvals, reviews, comments or indication of
satisfaction given by ARC Engineers in terms of subcontract drawings, products or
proposed materials shall reduce or extinguish the obligation of the sub-contractor or
supplier to adhere to the specification, general arrangement drawings, statutory
requirements and good working practice. ARC Engineer's accept no liability for the
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DO NOT SCALE

For the avoidance of doubt, no approvals, reviews, comments or indication of
satisfaction given by ARC Engineers in terms of subcontract drawings, products or
proposed materials shall reduce or extinguish the obligation of the sub-contractor or
supplier to adhere to the specification, general arrangement drawings, statutory
requirements and good working practice. ARC Engineer's accept no liability for the
selection of materials or workmanship in the execution of the works.

General

1. These notes are intended to augment drawings and specifications. Where
conflict of requirements exists the order of precedence shall be as shown in the
specifications. Otherwise the strictest provision shall govem.

2. This drawing is to be read in conjunction with all other relevant Engineers and
Architects drawings,

3. Drawings not to be scaled.
All dimensions to be checked on site by the contractor. Any discrepancies to be
notified to the Engineer and further instructions obtained before work is
commenced.

4. The structure is designed to be self-supporting and stable after the building is
fully complete. It is the contractors sole responsibility to determine the erection
procedure and sequence and ensure that the building and its components are
safe during erection. This includes the addition of whatever temporary bracing,
guys or tie-downs which may be necessary, such material remaining the
property of the contractor upon completion.

5. Allwork to comply to current building regulations and to be in accordance with
the relevant British Standards and appropriate Codes of Practice.
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